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(54) Remote activation system 

(57) A remote activation system to be used e.g. by 
disabled persons who lack the capacity of using their 
hands to the normal operation of a keyboard, comprises 
a laser pointer (6) which the disabled operator (4) may 
support on his head by means of a headrest (5), and/or 
a mouse (3) which include light sensitive devices (9, 40- 
43) associated to each key or function, whereby the 
laser beam (19) produced by the laser pointer (6) may 
be directed to anyone of the light receiving devices 



which are included in an electronic circuit such as to 
simulate mechanical pressing of any individual key (7) 
or the rolling operation of a real computer mouse. 

The same remote activation system may also be 
used for operating a telephone, a lamp, a household 
appliance, a door, a window or a water spigot. 
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Description 

The present invention relates to a computer key- 
board remote activation system including a keyboard, 
optionally a mouse and a contact-less activation means 
for activating keys of the keyboard. 

More particularly, the present invention relates to a 
computer handling aid for disabled persons who can not 
move their hands and fingers nor their feet in order to 
effectively operate a computer keyboard. Other applica- 
tions of the remote activation system of the present 
invention are envisaged and briefly described. 

According to the present invention, the remote acti- 
vation system is characterized in that it comprises a 
light source (6) for producing a light beam (19) and at 
least one light receiving element on the keyboard, 
whereby the light source is a constant light source and 
the light receiving element is designed thus as to trigger 
activation of an operation of said keyboard when the 
light receiving device receives light for at least a prede- 
termined period of time. 

In the preferred embodiment, a computer system 
has a processing unit a keyboard and a screen, and it 
further comprises a light source for producing a light 
beam, at least some of the keys of the keyboard being 
provided with a light receiving device destined to 
receive the light beam of the light source, said light 
receiving devices being connected to an electronic cir- 
cuit in the keyboard producing electrical signals for the 
processing unit correspond ng to an activation of a key. 

Thus, the handling aid for the computer according 
to the present invention obviates the necessity of physi- 
cally touching any key of the keyboard in order to input 
instructions to the computer, the mechanical pressing of 
a key being replaced by the impact of a light beam on a 
key of the keyboard, which is acknowledged by the light 
receiving device in each key. 

According to a preferred embodiment of the present 
invention, the light source may be a laser source, 
whereas the light beam is a laser beam and the light 
receiving dance may be a charge coupled device which 
has a selective sensitivity for the frequency of the laser 
beam. 

Thus, any environmental light which fails arbitrarily 
on the keys of the keyboard would not trigger a false 
input. 

According to a particularly advantageous embodi- 
ment, the laser source can be attached to a headrest 
whereas the disabled operator of the computer may 
direct the laser beam selectively onto any of the desired 
keys by a simple movement of his head. 

Thus, the laser source can be received within a 
pencil-like cylindrical housing which includes optical 
focusing means for forming and directing a laser beam 
into a direction coaxial with the longitudinal axis of the 
cylindrical housing. 

According to a further embodiment of the present 
invention, the keyboard may be arranged above or 



below said display screen in an orientation thus that the 
plane formed by the keys of the keyboard is essentially 
parallel to the plane of the display screen. 

In order to advantageously arrange the light receiv- 

f ing devices on the keyboard, each of the keys may 
include a preferentially central hole in its character-car- 
rying surface which holes are provided to permit the 
passing of the laser beam to said light receiving devices 
which are arranged each within a key, said light receiv- 

10 ing devices being connected to said electronic circuit in 
a manner as to produce an activation signal simulating 
the pressing of a key upon incidence of the laser beam 
onto said light receiving device. 

In a further embodiment, the computer system of 

is the present invention comprises a laser sensitive mouse 
having a front surface on which are arranged at least 
four light receiving devices, said front surface being 
arranged in a plane essentially parallel to the plane of 
the keys of the keyboard and facing the operator. 

20 Said mouse may further comprise two polarity sen- 
sitive DC motors connected to one of two polarity selec- 
tive electronic circuits respectively, whereof each two of 
said light receiving devices are respectively located in 
one of said polarity selective electronic circuits, two of 

25 said light receiving devices are connected to each one 
of said two DC motors in a manner as to drive said 
motors in one or the other direction in response to an 
incidence of said laser beam on one or the other light 
receiving device such that electrical signals are pro- 

30 duced in response to the movement of said motors, sim- 
ulating the up-down-left-right movement of a mouse. 

Further, said mouse may comprise a fifth light 
receiving device providing for the validation of a selec- 
tion operated by the simulated movement of the mouse. 

35 In a particularly preferred embodiment of the inven- 
tion, each one of said four light receiving devices of the 
mouse is connected between collector and base of one 
of four transistors respectively, the emitters of which are 
connected two to the positive pole and the two others to 

40 the negative pole of a battery device, thus forming two 
polarity selective circuits. A first terminal of each DC 
motor is connected to a point common to the collectors 
of the two transistors of each polarity selective circuit 
respectively and second terminals of the DC motors are 

45 both connected to a 0 potential of the battery device, 
whereby irradiation of each one of said four light receiv- 
ing devices by the laser beam opens the corresponding 
transistor so that the respective first terminal of the DC 
motor, which is connected to the collector of the transis- 

so tor to which said irradiated light receiving device is con- 
nected, is drawn to the potential of either the positive or 
the negative side of the battery device depending on 
which one of the two light receiving devices, connected 
to the transistors in the considered polarity selective ctr- 

55 curt, is irradiated. 

In the following the invention will be described in 
more detail with reference to the drawings, whereof 
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Figure 1 represents a global illustration of the 
present invention, 

Figure 2 represents a schematic cross-section 
through a pointer including a laser source. 
Figure 3 illustrates a mouse for the use with the s 
present invention and. 

Figure 4 is an electrical diagram of a portion of the 
mouse according to figure 3. 

In f igure 1 . there is indicated the display screen 1 of w 
a computer, the processing unit of which is not illus- 
trated as of no particular interest fa the present inven- 
tion. 

Above the display screen 1 there is arranged a key- 
board 2 in an orientation thus, that its main surface, i.e. 
the surface carrying the individual keys 7 is positioned 
in vertical orientation, essentially parallel to the plane of 
the display screen 1. 

Above the keyboard 2 there is a unit 3 which, as will 
be described herein below assumes the functions of a 
mouse. 

The operator 4 of the computer carries a headrest 5 
on which a laser pointer 6 is arranged such that its lon- 
gitudinal axis is oriented in the straight forward viewing 
direction of operator 4. 

As illustrated in an enlarged detail of the keyboard, 
at least some, preferentially all of the keys of the key- 
board, include central openings 8, behind which are 
arranged laser sensitive charge coupled devices 9 
which selectively receive the light from the laser pointer 
6 in order to simulate the physical depression of a key 
through the reception of the laser beam which is 
directed by the operator onto anyone of the desired keys 
by simple movement of his head. 

Figure 2 illustrates schematically the laser pointer 
of figure 1 , whereby a cylindrical housing 10 receives a 
battery 1 2, the negative pole of which is pressed against 
a conical spring 11a which is fixed onto the rear wall 1 1 
of the cylindrical housing 10. 

At its front end, the cylindrical housing 10 com- 
prises a pot-like insert 13 which may be kept in place by 
means of any known process such as threading, press 
fitting, etc. 

The disc portion of this insert 13 has an axial hole 
into which is fitted a laser diode 1 4, whose terminals 1 5 
are connected to a not shown electrical supply circuit 
which is fed by battery 12. 

Laser light exits from the front glass plate of the 
laser diode in diverging directions towards first convex 
lens 16 by which the diverging light beam is made par- 
allel, and in this parallel configuration the laser beam 
falls on the second convex lens 17 by which it is trans- 
formed into a convergent beam which is directed onto a 
concave lens 18, from which it exits as parallel beam 19 
of largely reduced cross sectional diameter. 

This laser beam 19 is directed selectively to anyone 
of the holes in the keys of the keyboard of figure 1 by a 
corresponding movement of the operator's head. The 



laser beam may be directed by the operator thus as to 
pass between the holes of the keys when scanning over 
the keyboard before it is directed onto the appropriate 
key and will be maintained a short predetermined mini- 
mum time, in order to activate this particular key. Since 
the spot of the laser beam on the device is visible, the 
beam may easily be directed, by slight movements of 
the operator's head, to the desired location. 

In addition to the activation of any of the desired 
keys of the keyboard, the operator may likewise use a 
specially designed mouse indicated with reference 3 in 
figure 1 and more particularly described in figures 3 and 
4 herein below. 

Figure 3 shows the mouse for use in the present 
invention having a basic rectangular shape and includ- 
ing at its front surface 20. which faces the operator, four 
Tight receiving devices 22. each one for up, down, left or 
right movement respectively, as well as a fifth light 
receiving element 21 which represents the click-button 
on a conventional mouse. 

Thus, by Greeting the laser beam to anyone of the 
fight receiving devices 21 or 22 on front surface 20 of 
the mouse, the operator may use the practical mouse 
function of his computer terminal which considerably 
facilitates the operation of the computer compared with 
a conventional input of instructions through the keys 
only. 

Turning now to figure 4, a portion of the electronic 
circuit of the mouse according to figure 3 comprises a 
stack of batteries 49 as well as two polarity selective cir- 
cuits 30 and 31 which will be described in more detail 
further below. Each of those polarity selective circuits is 
designed as to drive one or the other of two DC motors 
52 and 53 in either direction according to the incidence 
of laser light onto one of the four light receiving devices 
40, 41, 42 or 43. 

Each of those light receiving devices is connected 
between the collector and the base of one of four tran- 
sistors 44, 45, 46 and 47, whereby the emitters of tran- 
sistors 46 and 47 are connected to the positive side of 
the battery pack 49 and the emitters of transistors 44 
and 45 are connected to the negative side of the battery 
pack 49. 

Each of the DC motors 52 and 53 comprises first 
terminals which are connected to a point 50 or 51 
respectively, which point is also connected to the collec- 
tors of each two transistors 44, 47 and 45, 46 respec- 
tively. 

The DC motors 52 and 53 also comprise second 
terminals which are both connected to the same point 
62 which represents a neutral potential between the 
positive and negative potentials of the battery pack 49. 

Upon the incidence of laser light onto any one of the 
tour light receiving devices 40 to 43, the transistor con- 
nected to the considered Tight receiving device will open 
and the potential on either point 50 or point 51 , depend- 
ing on whichever light receiving device is irradiated, will 
be drawn either to the positive or the negative potential 
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of the battery pack in response to the opening of one of 
the transistors 44 to 47. 

As soon as the potential of one of the points 50 or 
51 is drawn to plus or to minus, the motor 52 or 53 
between neutral point 62 and point 50 or point 51 s 
respectively will begin to rotate in one or the other direc- 
tion in response to which of the potentials, negative or 
positive appears on point 50 or 51 . 

Each motor 52 or 53 is mechanically connected to 
a perforated wheel 54 or 56 respectively, and these 
wheels are arranged each between a light emitting 
diode 57, 59 and a light receiving diode 57, 60 whereas 
rotation of the wheels 54, 56 create light pulses which 
are transformed in diode 58 and 60 into electrical sig- 
nals which are fed to the computer at 61 . 

Thus, irradiation of one of the light receiving 
devices 40 to 43 creates an appropriate movement of 
one of the two perforated wheels 54, 56 and simulates 
the typical movement of a mouse on a mouse pad. 

The invention has been described herein above 
with reference to a preferred embodiment such as illus- 
trated in the drawings, however, numerous modifica- 
tions may be made without departing from the spirit of 
the invention. 

In particular, the remote activation system of the 
present invention may also be used by not disabled per- 
sons who, for any reasons, wish to keep their hands free 
during operation. 

Claims 

1 . A computer keyboard remote activation system for 
operating a computer keyboard, characterized in 
that it comprises a light source (6) for producing a 
light beam (19) and at least one light receiving ele- 
ment on the keyboard, whereby the light source is a 
constant light source and the light receiving ele- 
ment is designed thus as to trigger activation of an 
operation of said keyboard when the light receiving 
device receives light for at least a predetermined 
period of time. 

2. The system of claim 1 , wherein at least one of the 
keys of the keyboard (2), includes a light receiving 
device (9) destined to receive the light beam (19) of 
the light source (6), said light receiving device being 
connected to an electronic circuit in the keyboard, 
producing electrical signals for the processing unit 
corresponding to an activation of a key (7). 

3. The system of daim 2, characterized in that said 
light source (6) is a laser source, in that said light 
beam (19) is a laser beam and in that said light 
receiving device (9) is a charge coupled device 
which has a selective sensitivity for the frequency of 
the laser beam (19). 

4. The system of claim 3, characterized in that said 



laser source (6) is attached to a headrest (5). 

5. The system of daim 3 or 4, characterized in that the 
laser source is received in a penal-like cylindrical 
housing (10) induding optical focusing means (16, 
17, 18) for forming and directing the laser beam 
(19) into a direction coaxial with the longitudinal 
axis of the cylindrical housing (10). 

6. The computer system of any of claims 1 to 5, char- 
acterized in that said keyboard (2) is arranged 
above or below said display screen (1) in an orien- 
tation thus, that the plane formed by the keys (7) of 
the keyboard (2) is essentially parallel to the plane 
of the display screen (1). 

7. The computer system of daim 6, characterized in 
that each of the keys (7) of the keyboard (2) 
indudes a hole (8) advantageously a central hole, 
at its surface carrying a character, provided to per- 
mit passing of the laser beam (19) to said light 
receiving device (9) arranged within the key, said 
light receiving device being connected to said elec- 
tronic drcuit in a manner as to produce an activa- 
tion signal simulating the pressing of a key. upon 
inddence of the laser beam (19) onto said light 
receiving device. 

8. The computer system of daim 7, characterized in 
that it further comprises a laser sensitive mouse (3) 
having a front surface (29) on which are arranged at 
least four light receiving devices (22), said front sur- 
face being arranged in a plane essentially parallel 
to the plane of the keys of the keyboard (2) and fac- 
ing the operator (4). 

9. The computer system of daim 8, characterized in 
that said mouse (3) further indudes two polarity 
sensitive DC motors (52, 53) connected to one of 
two polarity selective electronic drcuits respec- 
tively, whereof each two of said light receiving 
devices (40, 43 and 41 , 42) are respectively located 
in one of said polarity selective electronic drcuits 
(30, 31), two of said light receiving devices are con- 
nected to each one of said two DC motors in a man- 
ner as to drive said motors in a manner as to drive 
said motors in one or the other direction in 
response to an incidence of said laser beam (1 9) on 
one or the other light receiving device, such that 
electrical signals are produced in response to the 
movements of said motors, simulating the up-down- 
left-right movements of a mouse. 

10. The computer system of daim 8 or 9 characterized 
in that said mouse (3) further includes a fifth light 
receiving device (21) provided for the validation of a 
selection operated by the simulated movement of 
the mouse. 



15 



20 



25 



30 



35 



40 



45 



50 



4 



7 



EP 0 836 150 A1 



11 . The computer system of daim 8, 9 or 10, character- 
ized in that each one of said four light receiving 
devices (40 to 43) of the mouse (3) is connected 
between collector and base of one of four transis- 
tors (44 to 47) respectively, the emitters of which 5 
are connected two to the positive pole (+) and the 
two others to the negative pole (-) of a battery 
device (49), thus forming two polarity selective cir- 
cuits (30. 31). in that a first terminal of each DC 
motor (52, 53) in connected to a point (50. 51 ) com- 10 
won to the collectors of the two transistors of each 
polarity selective circuit respectively, and in that 
second terminals of the DC motors are connected 

to a 0 potential of the battery device (49). depend- 
ing on which one of the two light receiving devices, 15 
connected to the transistors in the considered 
polarity selective circuit is irradiated. 

12. The system of claim 4, wherein said keyboard is 
functionally connected to operate one of a tele- 20 
phone, a lamp, a household appliance, a door, a 
window, or a water spigot. 
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